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Description Claims 



CYCLONE DUST COLLECTOR Technical Field The present invention relates to a cyclone 
dust collector for collecting various foreign matters, such as dust by using a cyclone 
principle, and more particularly, to a multi-cyclone dust collector, in which a cyclone 
operation is repeated for improving a dust collecting performance. 

Background of the Related Art In general, the cyclone dust collector separates and collects 
foreign matters from air by using centrifugal force, and is applied to a domestic vacuum 
cleaner. Of different types of cyclone dust collectors, amulti-cyclone dust collector, in which 
primary cyclone dust collecting device and a secondary cyclone dust collecting device are 
connected to for one unit of cyclone dust collector for multi-stage foreign matter collection, 
can provide an excellent dust collecting performance than a single cyclone dust collector 
with one cyclone device. That is, the primary cyclone dust collecting device collects foreign 
matters of comparatively great size, and the secondary dust collecting device collects fine 
foreign matters collection of which are unable by means of the primary cyclone dust 
collecting device. FIGS. 1 and 2 illustrate one example of the multi-cyclone dust collector, 
referring to which the multi-cyclone dust collector will be explained. 

The multi-cyclone dust collector is provided with a primary cyclone dust collecting part 1, 
and a secondary cyclone dust collecting part 2 inside of the primary cyclone dust collecting 
part, a fan 3 for drawing air through respective cyclone parts, a fan motor 4 for driving the 
fan 3. The primary cyclone dust collector 1 is provided with an outer shell la forming a body 
of the primary cyclone dust collector 1 and serving as a dust collecting vessel, a first air inlet 
LB formed in one side of an upper portion of the outer shell for drawing room air, and a first 
air outlet I c. 

And, the secondary cyclone dust collecting part 2 is provided with an inner body 2a spaced 
from an inside of the outer shell 1 a of the primary cyclone dust collecting part, a second air 
inlet 2b for air inlet into the inner body 2a, and a second air outlet 2c for discharging air from 
the inner body. The second air inlet 2b is designed to be in communication with the first air 
outlet 1 c in the primary dust collecting part 1 for leading air to flow from the primary 
cyclone dust collecting part 1 to the secondary dust collecting part 2. The second air outlet 2c 
is in communication with a space where the fan 3 and fan motor 4 are disposed. The inner 
body 2a has a cone shape with a diameter become the smaller as it goes downward, and there 
is a dust collecting part 2d under the inner body 2a for collecting fine dust separated from the 
air. The dust collecting part 2d is separated from a bottom portion of the primary cyclone 
dust collecting part 1 by an additional partition 2e. Accordingly, the fan motor 4 drives the 
fan 3 to draw air from the first air inlet lb via the second air outlet 2c, the second air inlet 2b, 
and the first air outlet 1 C. The air drawn into the outer shell la circulates along an inner side 
of the outer shell la and an outer side of the inner body 2a, together with dust, during which 
the air drawn into the inner body 2a through the first air outlet 1 c, and the dust is collected at 
the bottom of the outer shell la. However, as fine dust, so light to be separated by a 
centrifugal force of the first cyclone dust collecting part, is drawn into the inner body 2a 
through the first air outlet 1 C together with the air, and separated in the inner body 2a during 
the air and dust circulate around the inner body 2a. The dust separated from the air thus is 
dropped down by its weight and collected in the dust collecting part 2d, and the air, as it rises 
along a center portion of the inner body 2a, is discharged to the space where the fan 3 and fan 



http://www.wipo.int/cgi-pct/guest/ifetch5?ENG+PCTI2C-ALL.vdb+14+1138557-REVER... 1/19/2005 



Page 2 of 8 



motor 4 are located through the second air outlet 2c. However, the cyclone dust collector has 
the following problems in view of the structure. 

First, a dust collecting capacity of the primary cyclone dust collecting part 1 has been 
comparatively small. That is, the disposal of the secondary cyclone dust collecting part 2 in 
the primary cyclone dust collecting part 1 causes a problem in that the dust collecting 
capacity of the primary cyclone dust collecting part 1 which should collect large sized dust 
becomes small, that in turn causes an inconvenience of frequent dust removal. 

Second, if there is continuous inflow of much dust into the secondary cyclone dust collecting 
part 2 in comparison to the dust collecting capacity of the secondary cyclone dust collecting 
part 2, excessive dust over the dust collecting capacity passes through the secondary dust 
collecting part 2 and enters into the fan motor 4. This is because the cyclone dust collector is 
designed such that the primary cyclone dust collecting part 1 collects large sized dust while 
the fine dust is discharged to the secondary cyclone dust collecting part 2. That is, even 
though it is desirable that the primary cyclone dust collecting part 1 collects dust as much as 
possible including the fine dust, the primary cyclone dust collecting part fails it, to cause 
frequent failure of the fan motor, and to require frequent removal of collected dust. 

Third, in removal of the fine dust collected in the dust collecting part 2d done by removing 
the inner body 2a fiom the outer shell la and removing the dust through an opening for the 
inner body 2a, the partition 2e impedes a smooth removal of the fine dust, to cause 
inconvenience to the user and bad smell of decomposed dust remained in the dust collecting 
part 2d. 

Disclosure of Invention An object of the present invention is to provide a multi-cyclone dust 
collector, of which primary cyclone dust collecting part can collect dust as much as possible 
including fine dust for preventing damage to the fan motor in advance. 

Another obj ect of the present invention is to provide a multi-cyclone dust collector which 
can remove the collected dust smoothly. 

Additional features and advantages of the invention will be set forth in the description which 
follows, and in part will be apparent from the description, or may be learned by practice of 
the invention. The objectives and other advantages of the invention will be realized and 
attained by the structure particularly pointed out in the written description and claims hereof 
as well as the appended drawings. 

To achieve these and other advantages and in accordance with the purpose of the present 
invention, as embodied and broadly described, the multi-cyclone dust collector includes a 
primary cyclone body and dust collecting box for causing circulation of air and collecting 
various foreign matters, the primary cyclone body and dust collecting box having a first air 
inlet for drawing air together with various foreign matters and a first air outlet for 
discharging air from which the various foreign matters are removed primarily, a secondary 
cyclone body over the primary cyclone body and dust collecting box for causing circulation 
of the air to flow in a direction at a right angle to the direction of air flow in the primary 
cyclone body and dust collecting box, the secondary cyclone body having a second air inlet 
in communication with the first air outlet for drawing the air from the primary cyclone body 
and dust collecting box to the secondary cyclone body in a direction tangential to an inside 
circumference of the secondary cyclone body, and a second air outlet in a center of one side 
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of the secondary cyclone body in the vicinity of the first air outlet having an extension piece 
to inside of the secondary cyclone body in communication with a space where the fan is 
located, and a second dust collecting box having an opening to the other side of the second 
air inlet. 

In other aspect of the present invention, there is provided a dust collecting box in a cyclone 
dust collector for drawing air together with foreign matters, separating the foreign matters 
from the air by a cyclone principle, and collecting the separated foreign matters in a dust 
collecting box, including a partition plate inside of the dust collecting box for dividing the 
dust collecting box into an upper portion and a lower portion and providing a gap between 
the partition plate and the inside wall surface of the dust collecting box. 

Brief Description of Drawings FIG. 1 illustrates a section of a related art multi-cyclone dust 
collector, schematically; FIG. 2 illustrates a perspective view of an outer shell of the related 
art multi-cyclone dust collector; FIG. 3 illustrates a perspective disassembled view showing 
key parts of a multi-cyclone dust collector in accordance with a first preferred embodiment of 
the present invention; FIG. 4 illustrates a section showing an assembled view of a multi- 
cyclone dust collector in accordance with a first preferred embodiment of the present 
invention, schematically; FIG. 5 illustrates a perspective view of a dust collecting box with a 
partial cut away view in accordance with another preferred embodiment of the present 
invention; FIG. 6 illustrates a plan view of the dust collecting box in FIG. 5; FIG. 7 
illustrates a section showing a state dust is discharged from the dust collecting box in FIG. 5; 
FIG. 8 illustrates a perspective disassembled view of a dust collecting box in another 
preferred embodiment of the present invention applied to a multi-cyclone dust collecting 
device in accordance with a first preferred embodiment of the present invention; FIG. 9 
illustrates a section of the multi-cyclone dust collector having the dust collecting box applied 
thereto; FIG. 10 illustrates a perspective view of a dust collecting box with a partial cut away 
view in accordance with another preferred embodiment of the present invention; FIG. 1 1 
illustrates a plan view of the dust collecting box in FIG. 10; FIG. 12 illustrates a section of a 
multi-cyclone dust collector having the dust collecting box in FIG. 10 applied thereto, 
schematically; and, FIG. 13 illustrates a section showing a state of dust discharge from the 
dust collecting box in FIG. 12. 

Best Mode for Carrying Out the Invention Reference will now be made in detail to the 
preferred embodiments of the present invention, examples of which are illustrated in the 
accompanying drawings. FIG. 3 illustrates a perspective disassembled view showing key 
parts of a multi-cyclone dust collector in accordance with a first preferred embodiment of the 
present invention, and FIG. 4 illustrates a section showing an assembled view of a multi- 
cyclone dust collector in accordance with a first preferred embodiment of the present 
invention, schematically. The present invention, in a first embodiment, suggests a multi- 
cyclone dust collector, with a dust collecting box of the primary cyclone dust collecting part 
maximized. 

In the multi-cyclone dust collector in accordance with a first preferred embodiment of the 
present invention, there is a secondary cyclone dust collecting part 20 provided over a 
primary cyclone dust collecting part 10, such that a direction of air flow in the secondary 
cyclone dust collecting part 20 is at a right angle to a direction of air flow of the primary 
cyclone dust collecting part 10, and a second dust collecting box 23 of the secondary cyclone 
dust collecting part 20 is unitized around a dust collecting box 1 1 of the primary cyclone dust 
collecting part 10. 
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The primary cyclone dust collecting part 10 includes a first air inlet 12 in a top side of a dust 
collecting box 1 1 of a cylindrical form, and a first air outlet 13 in top center of the dust 
collecting box 11. The dust collecting box 1 1 has an opened top part which can be selectively 
opened /closed with a cover part 14 having a first air outlet 13 integrated thereto. The first air 
outlet 13 is a perforation of holes 13 A formed around a piece of pipe, each of which holes is 
sized such that various foreign matters over a certain size drawn into the dust collecting box 
1 1 are not passed through. And, of the secondary cyclone dust collecting part 20, there is a 
second air inlet 25 in a circumference of the secondary cyclone body 21 near to one end 
thereof in communication with the first air outlet 13 of the primary cyclone dust collector 10, 
and a dust outlet 24 in a circumference of the secondary cyclone body 21 near to the other 
end thereof opposite to a position of the second air inlet 25 for leading the dust to a second 
dust collecting box 23. And, there is a second air outlet 22 connected to, and extended 
inwardly from a center of one side of the secondary cyclone body 21 NEAR to a portion the 
second air inlet 25 is connected thereto. The second air outlet 22 is connected to a pipe 
leading to the fan 3 with a fan motor 4 for drawing air through the pipe. And, there is an 
expanded pipe part 26 gradually expanded as it goes toward the second air outlet 22 fitted 
projected from an opposite side of the second air outlet 22 in the secondary cyclone body 21. 
The expanded pipe part 26 induces formation of circulation of the air and the dust, flowed 
into the secondary cyclone body 21, making cyclone movement therein, and to be discharged 
through the second air outlet 22, and prevent the air and dust from reaching to a location 
where the dust outlet 24 is formed, for preventing the fine dust discharged through the dust 
outlet 24 from being laden on the discharged air. In one embodiment of the present invention, 
a dust collecting space of the primary cyclone dust collecting part 10, i. e., an inside dust 
collecting space of the dust collecting box 1 1 is maximized, for smooth collection of 
comparatively large foreign matters. That is, the present invention modifies the related art 
multi- cyclone dust collector for solving the problem of small dust collecting space coming 
both from disposing the secondary cyclone dust collecting part 2 inside of the primary 
cyclone dust collecting part 1 and providing a partition between the collecting parts 1 and 2. 

In the meantime, FIGS. 5-7 illustrate a structure in accordance with another embodiment of 
the present invention. That is, in the another embodiment of the present invention, a dust 
collecting box 1 1 is provided with a partition plate 400 inside of the dust collecting box 1 1 
for dividing the dust collecting box 1 1 into an upper space and a lower space. 

The partition plate 400 has cut away portions around a circumference thereof, to provide a 
gap &#x0;H&#x0;BETWEEN the partition plate 400 and an inside surface of the dust 
collecting box 11. 

Particularly, the present invention designs for a more smooth discharge of fine dust collected 
in a lower space of the dust collecting box 1 1 as divided by a partition plate 400. To do this, 
the present invention suggests rotatably fitted partition plate 440 inside of the dust collecting 
box 11. 

That is, as shown in FIG. 7, when the dust collecting box 1 1 is turned upside down for 
removing the dust collected in the dust collecting box 1 1, the partition plate 400 IS rotated to 
permit full open of the upper and lower spaces of the dust collecting box 1 1, for minimizing 
interference of the dust removal by structural parts. To do this, the partition plate 400 IS 
divided into two pieces along a center line, hinges 410 are provided to each of the divided 
partition plate 400 at opposite surfaces of the partition plate 400, and hinge supports 1 1 1 are 
provided on an inside surface of the dust collecting box 1 1 opposite to positions of ends of 
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the hinges 410 for receiving the hinges. And, there are supporting ribs 112 in a lower space 
of the dust collecting box 1 1 for preventing downward rotation of the partition plate. 

FIGS. 8 and 9 illustrate a section of the multi-cyclone dust collector having the dust 
collecting box with a rotatably fitted partition plate applied thereto. 

In this instance, there is a projection 150 fitted to an underside of the first air outlet 13 and 
extended to reach to a top surface of the partition plate 400 for preventing movement of the 
partition wall. That is, during operation of the cyclone dust collector, since the dust in the 
lower space of the dust collecting box 1 1 is liable to fly carried by an upward air flow if the 
partition plate 400 is lifted, the projection 150 is provided for preventing the lifting of the 
partition plate 400. And, it is preferable that the projection 150 has a form of cross blade for 
reducing circulation around the projection 150. 

The operation of the aforementioned cyclone dust collector will be explained in detail. 

Upon rotation of the fan 3, room air is drawn through the first air inlet 12 in the first cyclone 
duct collecting part 10, together with various foreign matters including dust. Then, the air 
and the foreign matters circulate within the dust collecting box 11, to separate the foreign 
matters from the air, primarily. During the process, the various foreign matters are dropped 
down into the lower space of the dust collecting box through the gap 420 between the 
partition plate 400 and the dust collecting box 1 1 in the primary cyclone dust collecting part 
10. The gap 420 is formed by inward recessing portions of circumference of the partition 
plate 400. The partition plate 400 prevents an air circulation in the upper space of the dust 
collecting box 1 1 from reaching down to the lower space, thereby preventing the foreign 
matters in the lower space re- enter into the air stream. The prevention of re-entrance of the 
foreign matters into the air stream permits an amount of foreign matters trapped in the dust 
collecting box 1 1 to be the maximum, including fine dust, with reduced quantity of fine dust 
which enters into the secondary cyclone dust collecting part 20. The air and the fine dust 
entering into the secondary cyclone body 21 of the secondary dust collecting part 20 through 
the first air outlet 13 and the second air inlet 25 is circulated in a course of entering into the 
secondary cyclone body 21 because the secondary air inlet 25 is formed tangential to a 
circumference of the secondary cyclone body 21. According to this, the fine dust is separated 
from the air during the circulation in the secondary cyclone body 21. Then, the fine dust is 
discharged into the secondary dust collecting box 23 through the dust outlet 24, and the air 
after the fine dust is separated therefrom collides onto the expanded pipe part 26 and 
discharged toward the fan 3 and the fan motor 4 through the second air outlet 22. If the dust 
collecting box 1 1 is full with the various foreign matters after prolonged use of the dust 
collector, the dust collecting box 1 1 should be emptied. In this instance, the dust collecting 
box 11 is separated from the primary cyclone dust collecting part, and the cover part 14 
which closes top of the dust collecting box 11 is removed. The removal of the cover part 14 
result in removal of the projection 150 from the top of the partition plate 400, to free the 
partition plate 400. Under this state, if the dust collecting box 11 is turned upside down for 
removal of the dust in the dust collecting box 11, each pieces of the partition plate 400 is 
rotated on the hinges 410 as an axis supported on the hinge support 1 1 1 on the dust collecting 
box 11, to open the lower space of the dust collecting box 11 fully, thereby permitting 
smooth removal of the collected various foreign matters. 

FIGS. 10-13 illustrate another embodiment of a cyclone dust collector of the present 
invention. In this another embodiment, the partition plate 500 is, different from the first 
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embodiment, not divided into two pieces, but left as one piece and made rotatable within the 
dust collecting box 11. That is, hinges 510 ARE formed on opposite circumference of the 
partition plate as a unit with the partition plate, and hinge supports 1 1 1 are formed on an 
inside surface of the dust collecting box 11 for receiving the hinges 510. The partition plate is 
substantially circular, but sizes of a left portion and a right portion of the partition plate with 
reference to a line connecting the hinges 510 are formed different, with a gap 520 formed 
between a circumference of a smaller portion and the inside wall surface of the dust 
collecting box 1 1 for entrance of the fine dust into the lower space. There is a supporting rib 
112 in a lower space of the dust collecting box 1 1 under the greater portion, for preventing 
downward movement of the greater portion. Alike the first embodiment, there is a projection 
150 on underside of the first air outlet 13 integrated to the cover part 14 of the dust collecting 
box 1 1, for preventing movement of the partition plate 500 when the dust collecting box 1 1 is 
closed with the cover part 14. 

The operation for removing the various foreign matters collected in the dust collecting box 
will be explained in detail, while the operation for collecting the various foreign matters is 
omitted since the operation is the same with the aforementioned first embodiment. 

First, the primary dust collecting box 1 1 is separated from the cyclone dust collector, and the 
cover part 14 which closes top of the dust collecting box 11 is removed. The removal of the 
cover part 14 result in removal of the projection 150 from the top of the partition plate 500, 
to free the partition plate 500. Under this state, if the dust collecting box 11 is turned upside 
down for removal of the dust in the dust collecting box 1 1, the partition plate 400 is rotated 
on the hinges 510 as an axis supported on the hinge support 1 1 1 on the dust collecting box 
11. In this instance, as the sizes of left and right portions are different with reference to the 
line, with a center of gravity at a point on the greater portion, the greater portion moves down 
and the smaller portion moves up as shown in FIG. 13, opening the lower space of the dust 
collecting box 1 1 fully to permit smooth removal of the various foreign matters collected in 
the dust collecting box 11. 

In the meantime, the multi-cyclone dust collector of the present invention does not limit 
provision of the rotatable partition plate only to the primary dust collecting box. That is, the 
rotatable partition plate may also be provided to the secondary dust collecting box of the 
secondary cyclone dust collecting part. 

Industrial Applicability As has been explained, the multi-cyclone dust collector of the present 
invention can maximize a dust collecting capacity of the primary cyclone dust collecting part 
by modifying a structure of dust collecting boxes of the cyclone dust collector. That is, the 
disposal of the secondary dust collecting part, not in the primary dust collecting part, but 
separate from, and over the primary dust collecting part permits to maximize the dust 
collecting capacity of the primary cyclone dust collecting part, which permits maximum 
collection of fine dust in the primary dust collecting part, that reduces an amount of fine dust 
entering into the secondary dust collecting part. Accordingly, even the secondary dust 
collecting part, which has a comparatively small dust collecting capacity, can make an 
adequate dust collection, that reduces an amount of the fine dust discharged toward the space 
where the fan motor is disposed. 

And, the multi -cyclone dust collector of the present invention permits smooth removal of the 
various foreign matters from the lower space without interference by providing the partition 
plate, which divides the dust collecting box into an upper space and a lower space during 
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cleaning and fully opens the two spaces during removal of the collected various foreign 
matters, for smooth removal of the foreign matters, that prevents the foreign matters from 
being remained in the dust collecting box, thereby preventing bad smell generated in the dust 
collecting box as the remained foreign matter decomposes. 

It will be apparent to those skilled in the art that various modifications and variations can be 
made in the multi-cyclone dust collector of the present invention without departing from the 
spirit or scope of the invention. Thus, it is intended that the present invention cover the 
modifications and variations of this invention provided they come within the scope of the 
appended claims and their equivalents. 

Description Claims 



What is Claimed is: 1. A multi-cyclone dust collector comprising: a primary cyclone body 
and dust collecting box for causing circulation of air and collecting various foreign matters, 
the primary cyclone body and dust collecting box having a first air inlet for drawing air 
together with various foreign matters and a first air outlet for discharging air from which the 
various foreign matters are removed, primarily; a secondary cyclone body over the primary 
cyclone body and dust collecting box for causing circulation of the air to flow in a direction 
at a right angle to the direction of air flow in the primary cyclone body and dust collecting 
box, the secondary cyclone body having a second air inlet in communication with the first air 
outlet for drawing the air from the primary cyclone body and dust collecting box to the 
secondary cyclone body in a direction tangential to an inside circumference of the secondary 
cyclone body, and a second air outlet in a center of one side of the secondary cyclone body in 
the vicinity of the first air outlet having an extension piece to inside of the secondary cyclone 
body in communication with a space where the fan is located; and, a second dust collecting 
box having an opening to the other side of the second air inlet. 

2. A multi-cyclone dust collector as claimed in claim 1, further comprising an expansion pipe 
part gradually expanded as it goes toward the second air outlet projected from an opposite 
side of inside of the second air outlet. 

3. A multi -cyclone dust collector as claimed in claim 1, wherein the second dust collecting 
box is integrated to a circumference of the primary cyclone body and dust collecting box. 

4. A multi -cyclone dust collector as claimed in claim 1, further comprising a partition plate 
inside of the primary cyclone body and dust collecting box for dividing the primary cyclone 
body and dust collecting box into an upper portion and a lower portion, with a gap between 
the partition plate and an inside surface of the primary cyclone body and dust collecting box. 

5. A multi -cyclone dust collector as claimed in claim 4, further comprising hinges fitted to 
both sides of the partition plate, and hinge supports on an inside surface of the primary 
cyclone body and dust collecting box for receiving the hinges, for permitting the partition 
plate to rotate inside of the primary cyclone body and dust collecting box. 

6. A multi-cyclone dust collector as claimed in claim 5, wherein the partition plate has two 
pieces divided along a center line, wherein the hinges are fitted to opposite surface of the 
pieces, the hinge support fitted on the inside wall surface of the primary cyclone body and 
dust collecting box for receiving the hinges, and supporting ribs fitted to an inside surface 
wall of the lower space of the primary cyclone body and dust collecting box for preventing 
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downward rotation of the partition plate. 

7. A multi-cyclone dust collector as claimed in claim 5, further comprising a projection 
having one end extended from one side of a part closing a top of the primary cyclone body 
and dust collecting box and the other end brought into contact with a top surface of the 
divided partition plate for preventing movement of the partition plate. 

8. A dust collecting box in a cyclone dust collector for drawing air together with foreign 
matters, separating the foreign matters from the air by a cyclone principle, and collecting the 
separated foreign matters in a dust collecting box, comprising a partition plate inside of the 
dust collecting box for dividing the dust collecting box into an upper portion and a lower 
portion and providing a gap between the partition plate and the inside wall surface of the dust 
collecting box. 

9. A dust collecting box as claimed in claim 8, wherein the gap is formed by cutting away a 
portion of a circumference of the partition plate. 

10. A dust collecting box as claimed in claim 8, further comprising supporting ribs in the 
lower space of the primary cyclone body and dust collecting box for preventing downward 
movement of the partition plate. 

11. A dust collecting box as claimed in claim 8, wherein hinges are provided to opposite 
surfaces of the partition plate and hinge supports are fitted to an inside surface of the dust 
collecting box in correspondence to the hinges. 

12. A dust collecting box as claimed in claim 11, wherein the partition plate includes two 
pieces divided along a center line and hinges fitted to opposite sides thereof. 

13. A dust collecting box as claimed in claim 8 or 1 1, further comprising a projection having 
one end extended from a cover part for closing a top of the dust collecting box, and the other 
end brought into contact with a top surface of the partition plate. 

Description Claims 



http://www.wipo.int/cgi-pct/gu^^ 1/19/2005 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/KR00/00213 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC7 B04C 7/00, A47L 9/16 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. 



FIELDS SEARCHED 



Minimun documentation searched (classification system followed by classification symbols) 
IPC6 B04C 3/04, 7/00, A47L 9/16 



Documentation searched other than minimun documentation to the extent that such documents are included in the fileds searched 
Korean Utility models and applications for Utility models since 1975 
Japanese Utility models and applications for Utility models since 1975 



Electronic data base consulted during the intertnational search (name of data base and, where practicable, search trerms used) 
NPS,PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 57-176849 U (ISHDCAWAJIMA HARuMA HEAVY 1ND CORP) 9 NOVEMBER 1982 
see the whole document 

JP 57-140252 U (MITSUBISHI ELECTRIC CORP) 2 SEPTEMBER 1982 
see the whole document 

JP 58-91356 U (MITSUBISHI ELECTRIC CORP) 21 JUNE 1983 
see the whole document 

JP 3-65544 U (SHARP CORP) 26 JUNE 1991 
see the whole document 

KR 98-52706 U (HYUNDAI MOTORS CORP) 7 OCTOBER 1998 
see the whole document 

KR 94-21983 U (GOLDSTAR CORP) 19 OCTOBER 1994 
see the whole document 



1-4 



1 

4, 8,9 
4, 8,9 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relcvence 
"E M earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the uvtemational filing date but later 
than the priority date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular reievence; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 
"Y" document of particular reievence; the claimed invention oannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents,such combination 

being obvious to a person skilled in the art 
"&" document member of the same patent family 



Date of the actual completion of the international search 
1 5 NOVEMBER 2000 (15. 1 1 .2000) 



Date of mailing of the international search report 
16 NOVEMBER 2000 (16.11.2000) 



Name and mailing address of the ISA/KR 
Korean Industrial Property Office 

Government Complcx-Tacjon, Dunsan-dong, So-ku, Tacjon 
Metropolitan City 302-701, Republic of Korea 

Facsimile No. 82-42-472-7140 



Authorized officer 
CHOI, In Sun 
Telephone No. 82-42-481-5567 




Form PCT/ISA/210 (second sheet) (July 1998) 



